Ambush predators rely on stealth to successfully secure prey. Mobbing is a rarely observed anti-predation strategy used by groupliving prey species whereby several individuals distract or harass a predator until it either ends the pursuit or leaves the area. Herein, we present three unique cases of white-lipped peccaries (Tayassu pecari) mobbing jaguars (Panthera onca) in the wild. White-lipped peccaries and jaguars co-occur within the study area, a large-scale ecotourism and working cattle ranch in the Brazilian Pantanal. Two cases of mobbing were recorded by video camera trap during routine surveys, and a third case was directly observed by one of the authors during telemetry triangulation of a GPS-collared individual jaguar. Our observations provide direct empirical evidence of antagonistic behavioral interactions between jaguars and white-lipped peccaries that have previously been limited to anecdotes within academic literature. We discuss the implications of this behavioral interaction for the proximate and ultimate fitness of both predator and prey.
Ambush predators rely on stealth and cover to successfully procure prey. In group-living prey species, predator recognition and anti-predation behaviors provide direct advantages for individual and group survival . Commonly observed pursuit-deterrence behaviors include alarm calls, vigilance, and defensive guarding of young (Lima and Dill 1990; White and Berger 2001; Ferrari et al. 2008) . Mobbing occurs when individuals or members of a group physically attack or harass a predator until it is distracted enough to end a pursuit or leave the area (Curio 1978; Curio et al. 1978; Dugatkin and Godin 1992) . Prior studies have reported anti-predator and mobbing behaviors by primates (Iwamoto et al. 1996; Barros et al. 2002; Coss et al. 2005; Lloyd et al. 2006; Mourthé 2011; Tórrez et al. 2012; Wilcox et al. 2016) , birds (Azevedo and Young 2006; Mo et al. 2016) , and ungulates (Croes et al. 2006 ).
White-lipped peccaries (Tayassu pecari; hereafter, WLP) are group-living Neotropical ungulates that range over a mosaic of forested and open habitat from southeastern Mexico through northern Argentina (Keuroghlian et al. 2013) . WLP are classified as vulnerable by the IUCN due to habitat loss, hunting pressure, and conflict with livestock (Altrichter et al. 2012; Keuroghlian et al. 2013) . Currently listed as near threatened and the largest felid in the Western Hemisphere, jaguars (Panthera onca) share a similar range of distribution with WLP throughout Central and South America (Quigley et al. 2017) . Jaguars are solitary apex predators that specialize in ambush predation and have a flexible diet of over 85 different species including WLP (Sunquist and Sunquist 1989; Foster et al. 2010 ). Observations of mobbing by WLP against jaguars are rare, likely due to the elusive nature of both species (Perry 1970) . Herein, we provide empirical evidence-and discuss the proximate and ultimate implications-of three case studies where WLP mobbed jaguars in the southern Pantanal, Brazil.
The Brazilian Pantanal is the largest inland tropical wetland in the world. Covering around 140,000 km 2 , over 95% of this vast floodplain is privately owned and used for cattle ranching (Alho et al. 1988) . Within the southern Pantanal, jaguars occur in densities of about 6.70 individuals per 100 km 2 (Soisalo and Cavalcanti 2006) . WLP are prevalent in intact or minimally fragmented habitat and typically occur in groups of 150-200 individuals. Within the southern Pantanal, the Caiman Ecological Refuge (Refúgio Ecológico Caiman, Miranda, MS, Brazil) is a working ranch that follows "jaguar-friendly" best practices which include sustaining native wildlife populations and jaguar-based ecotourism (Quigley et al. 2015) .
Resident populations of individual jaguars (identified by unique rosette patterns) and herds of WLP were studied in Caiman for projects on movement ecology, habitat use, and demography. From 2013 to present, we recorded 40 observations where, upon seeing WLP (and regardless of whether or not the peccaries exhibited mobbing behavior), an individual jaguar fled the area or climbed a nearby tree. The three mobbing events presented herein were collected from video records and direct observations gathered from 2016 to 2017. Motion-activated video camera traps (Bushnell Trophy Cam Aggressor Brown, KS, USA) were programmed to record 30 s videos, with 1 s time intervals between videos.
The first mobbing event was recorded during routine camera trap surveys in the study area. Camera traps were set in the lower branches of selected trees to monitor the territorial marking behavior of jaguars (e.g., Marnewick et al. 2006 ). During the survey (06 October-23 November 2016), jaguars visited a particular tree 69 times, and groups of WLP were recorded around the tree base a total of 162 times (Table 1) . A series of 19 videos documented an antagonistic event from 08:44 h on 08 November to 06:09 h on November 2016, between 2 and 4 individual peccaries (per video) and an adult female jaguar (about 6 years old; F01). About 3 min prior to the mobbing event (08:41 h on 08 November 2016), F01 was accompanied by her 8-month-old male cub (C01) and she attempted to climb the tree with a capybara (Hydrochoerus hydrochaeris) carcass. The attempts to carry the capybara carcass into the tree were unsuccessful; F01 deposited the prey item out of frame of the camera trap then climbed the tree. At 08:44 h, WLP surrounded the base of the tree and displayed a series of aggressive behaviors including clacks, squeals, and raised hackles (Table 1) . F01 and C01 descended the tree 3 times throughout the duration of the mobbing event. After each descent, the jaguars were driven back up the tree by the peccaries. Both jaguars were in the tree for a total of nearly 10 h ( Fig. 1; Video 1, 2) . The peccaries left the area at 05:57 h (09 November 2016). F01 finally descended the tree (06:09 h), recovered the capybara carcass, and again unsuccessfully attempted to climb the tree with the carcass (06:15 h). C01 descended soon after (06:43 h), indicating that he had also remained in the tree during the mobbing event.
The second mobbing event was observed by author CEF on 01 May 2017 from 17:10 to 18:00 h. An adult female (F02) was monitored by GPS telemetry as part of a study on the movement ecology of resident jaguars. During routine triangulation, F02 was observed in a tree (Vitex cymosa (Lamiaceae)) while a group of 15 WLP surrounded the base and clacked their canines with raised hackles. The herd left at 17:52 h and 3 min later (after spending 40 mins in the tree), F02 descended the tree then visited a nearby pond to drink water. About 2 min after F02 entered a forest patch, one peccary returned to the area, and while running with raised hackles, pursued F02 into the forest.
The third mobbing event was recorded by video camera trap on 24 September 2017 at 06:10 h (Video 3). The camera trap was placed at the entrance of a culvert located near a pond and surrounded by a marsh where peccaries commonly forage. The authors previously recorded an adult female jaguar monitored by GPS collar (F03) consuming a WLP carcass within this culvert, indicating that the structure likely provided effective security cover for the predator. During the mobbing event, F03 remained in the culvert while several WLP gathered near the entrance. F03 hissed, snarled, and bluff charged before backing further into the culvert while the peccaries clacked and grunted for the duration of the 30 s video.
During each mobbing event, WLP exhibited agitation and aggression (e.g., clacking canines, raised hackles, vocalizations). For WLP, the decision to engage in mobbing behavior is likely driven by group size and the degree to which individuals may be scattered over a given area. Highly social and mobile, WLP travel in groups ranging from 10 to over 300 individuals (Reyna-Hurtado et al. 2015) . Larger groups can cover home ranges of up to 100 km 2 (Fragoso 1998) . Herds tend to follow a single dominant individual, though smaller groups may occasionally form in a fission-fusion dynamic (Reyna-Hurtado et al. 2015) . Individual peccaries separated from the group are more vulnerable to predation risk. A lone peccary may benefit from using noisy behaviors (e.g., squealing, clacking canines) to alert conspecifics to the presence of a predator, after which point the group will collectively mob the predator to disrupt the predation attempt.
Jaguars are ambush predators and typically kill prey with a single bite through the skull (Schaller and Vasconcelos 1978) . Jaguars prefer to consume WLP at rates above their relative abundance (Polisar et al. 2003; Crawshaw and Quigley 2002; Garla et al. 2001; Carrillo et al. 2009 ) and in ranches tend to predate upon fewer cattle as they increasingly predate upon peccaries (Cavalcanti and Gese 2010) . This dietary preference may be due to the large group size and conspicuous foraging behavior of WLP (Perry 1970; Garla et al. 2001; Mendes Pontes and Chivers 2007) . Along with the high vagility of WLP (Fragoso 1998; Reyna-Hurtado et al. 2009; Jácomo et al. 2013) , however, this may mean that solitary ambush predators like jaguars must also navigate a relatively risky landscape. At least three historical anecdotes exist of jaguars pursued and killed by herds of peccaries (Perry 1970) . As evidenced in the third mobbing event, jaguars may use man-made structures such as culverts for security cover when evading pursuit.
Predators may indirectly experience reduced ability to capture or consume prey due to disruption caused by mobbing. The predator may need to invest additional energy into avoidance behaviors before successfully completing a predation attempt or feeding on a carcass (Polisar et al. 2003) . For example, in the first event, F01 successfully killed a capybara but was prevented from consuming the carcass for nearly 22 h due to the mobbing peccaries. To our knowledge, there is no prior confirmed record of jaguars attempting to carry a prey item into a tree. This behavior may indicate that F01 attempted to mitigate the disruption in feeding caused by the mobbing WLP.
Mobbing is advantageous for prey species as multiple individuals contribute to the behavior, which aids in enemy recognition and may disrupt a predation attempt or drive the predator away from the area (Curio 1978; Curio et al. 1978; Dugatkin and Godin 1992) . Clouded leopards (Neofelis nebulosa) were mobbed by leaf monkeys (Trachypithecus phayrei; Lloyd et al. 2006 ) and, on a single occasion, by two species of cooperating primates (gibbons, Hylobates albibarbis; langurs, Presbytis rubicunda; Wilcox et al. 2016) . Groups of giant otters (Pteroneura brasiliensis) have driven jaguars from river edges (Leuchtenberger et al. 2016) . The risks of aggressively engaging with a predator may sometimes outweigh the benefits, however, as in the near certain mortality of a capuchin (Cebus capucinus) that attempted to mob a jaguar (Tórrez et al. 2012) .
The proximate and ultimate consequences of predation risk exerts direct selective pressure on prey species. Prey expend time and energy on vigilance or anti-predation behaviors including mobbing (Blumstein 2000; Coss and Ramakrishnan 2000) . The predator experiences direct and indirect costs associated with mobbing by prey as well, including disruption in predation attempts and reduced ability to catch or consume prey. The case studies presented herein further provide direct evidence of interspecific interactions that drive complex predator-prey dynamics.
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